THE question to be discussed is the relation of pre-normal occlusion of the lower dental arch to the early extraction of deciduous molars. In the cases cited all the lower incisors bite labially to the upper incisors. Fig. 1 shows a typical example. The abnormal arch relationship has a marked effect on the profile, as one would expect. Not only is the chin too far forward but the upper lip is unduly flattened by the confining effect of the lower incisors upon the upper front teeth. The effect of the pre-normal lower arch is apparently also felt at the back of the upper arch for, when the occlusion is finally corrected in the antero-posterior direction, the upper first FIG. 1.-D. C., aged 9 years 10 months. Severe pre-normal occlusion. Typical of the cases collected in Tables I and II. molars on one or both sides often assume a position of linguo-occlusion to the lowers. Not infrequently they are in linguo-occlusion before treatment is begun.
THE question to be discussed is the relation of pre-normal occlusion of the lower dental arch to the early extraction of deciduous molars. In the cases cited all the lower incisors bite labially to the upper incisors. Fig. 1 shows a typical example. The abnormal arch relationship has a marked effect on the profile, as one would expect. Not only is the chin too far forward but the upper lip is unduly flattened by the confining effect of the lower incisors upon the upper front teeth. The effect of the pre-normal lower arch is apparently also felt at the back of the upper arch for, when the occlusion is finally corrected in the antero-posterior direction, the upper first Tables I and II. molars on one or both sides often assume a position of linguo-occlusion to the lowers. Not infrequently they are in linguo-occlusion before treatment is begun.
The antero-posterior relation of the upper and lower first permanent molars in the cases collected varies considerably on account of the drifting of these teeth subsequent to the frequent extraction of deciduous molars. Their relation, therefore, cannot be taken as an indication of the relation of the two arches to one another. In passing one should mention that, where extractions had taken place, it was noticed that the upper first molars moved forward readily. The lower first molars moved but little, and the movement, if any, was mostly a mesial tilt. It is significant that dental surgeons in the better-class districts will tell you that they do not see many pre-normal cases, yet at clinics and hospitals in poorer neighbourhoods the condition is not uncommon. In every hundred orthodontic cases examined at Guy's Hospital I see about six with severe pre-normal occlusion. The 6% remains constant year by year. That its distribution appears to vary in localities with differing economic conditions would make one hesitate to say that most cases have a genetic origin, though our textbooks give the impression that the influence of heredity does determine the majority.
In 1929 I saw three children in quick succession who appeared to offer a likely clue as to its origin. All three showed the typical underhung bite. The lower incisors overlapped excessively and labially to the uppers. The children were between the ages of 8 and 9 years. Neither parent could recall a similar condition among relatives, and each said that the baby teeth were in good position. The trouble had become apparent with the eruption of the permanent front teeth. On closer inspection it was found that deciduous molars were present in only one of the three cases. In this case the four upper molars were there, but the lower ones had been I U'DI E present, bat unable to contribute to the support of the bite on account of the loss of the other cheek teeth at the age of 5 years. extracted. Each child had had the extractions just after school, beginning at the age of 5 years.
The three coincident points in these cases, which one took to be of note, were that there was no family history of the deformity, that enough cheek teeth had been extracted to bring about a grave loss of occluding area, and that this loss occurred at the age of about 5 years. So many subsequent children examined revealed materially the same antecedent story, that one could hardly escape the conclusion that the condition was an induced one.
A group of 50 pre-normal occlusion cases collected at Guy's Hospital revealed that 42 of them had had extensive extractions of deciduous molars between the ages of 3 and 7 years. In many cases all the temporary molars were gone, and in others there had been an unfortunate combination of upper and lower extractions which prevented the remainder from functioning properly ( fig. 2 ). More lower teeth were extracted than upper. One has a definite impression that, in general, more deciduous lower teeth are extracted than upper, so that there may not necessarily be any aetiological significance in this anomaly.
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Of the 42 cases having early extractions, 37 gave no family history of the deformity. In other words 88% without family history had had multiple extractions of deciduous molars.
The original group of 50 pre-normal cases was examined from another point of view. Out of 50 there were 38 who gave no family history of the deformity. Among the 38, no less than 37 had had multiple extractions of deciduous molars. The remaining one had had no extractions and had probably brought about the prenormality by an atypical form of thumb-sucking. In this analysis, therefore, 97% with multiple extractions gave no family history. The preponderance of the factor of molar extractions in the production of pre-normal occlusion is most marked.
In reviewing the cases several points of interest emerge. It is not the loss of masticating area per se which is of importance. It is rather the loss of resistance to the bite. In the age-period of 3 to 7 years the first permanent molars are either not yet erupted or at most not fully erupted, and so will not be able to offer resistance to a closing bite. It might be maintained that towards the end of this period, i.e. about 7 years, the first permanent molars are probably fully erupted, but it is unlikely that they would be able by themselves to prevent some closure. In over-closing, the mandible, by its very shape and inevitable path of movement, comes a little too far forward. This seems to be the first and fundamental condition necessary to the development of the pre-normal occlusion. The development, however, depends upon yet other circumstances which must exist in consort.
The percentage of deformities at Guy's Hospital complicated by, or actually created by, the loss of deciduous molars is extremely high. I would put it at about 50%, yet only some 6% are in severe pre-normal occlusion. There are obviously other limiting circumstances. The age-period at which the extractions are done is one of them.
It will have been noticed that the upper age limit for the extractions was 7 years; no cases had had multiple extractions at 8 or onwards. At the age of 7 the central incisors have ordinarily erupted and have assumed a normal overlap; they are in a position to offer support and resistance to a closing bite. But before that age the incisors may not have erupted sufficiently to overlap ( fig. 3 ). An over-closed mandible, carrying the lower arch too far forward, will then permit the lower central incisors to erupt a little too labially. A normal incisor overlap is an insurance against the deformity. Extractions of deciduous cheek teeth do not reverse this advantageous overlap when once it is established. But extractions previous to the assumption of the overlap may permit of an abnormal one, and when once the lower central incisors are labial to the uppers the whole deformity seems assured. From then onwards the ugliness of the child increases with the further eruption of teeth. The second important factor, therefore, is the age at which the extractions are done. Upper incisors about to erupt lingually to the lowers.
There is a third aggravating factor which causes the already over-closed mandible to be, as it were, dragged into a still more anterior position. It is brought about by the way the deciduous upper and lower anterior teeth occlude with one another. The case shown in figs. 4 to 8 will illustrate the mechanism. The patient was 6 years and 10 months old. Her mother said that the temporary incisors overlapped nicely and normally when they first came through; there is only her word for it, as no earlier models were obtained. There was no family history of pre-normal occlusion. IE: DE were extracted nine months prior to the taking of the models, and were extracted during the preceding month. At some time the child must have had an edge-to-edge bite, as the upper incisors bear obvious signs of attrition ( fig. 6 ). The lower arch is in a slightly pre-normal position. It may be argued that the occlusion was always pre-normal, though the child certainly was not so pre-normal that the lower incisors were always labial to the uppers. On the other hand the attrition may have occurred (fig. 7) . The loose tooth is still edge to edge, and although the photograph does not show it clearly, it is markedly labio-clinated. Its incisive edge is being carried up by the increasingly overlapping lower incisors. It can be seen that the closing bite is causing the lower canine teeth to ride on the upper teeth and, in so doing, the mandible is guided still more forward at the moment of closure ( fig. 8 ).
Before leaving this case it is worth while to point out that, on the left side in the upper jaw, the temporary canine is free to drift distally, but not on the right, where 965 its position is maintained by the presence of the deciduous molars. The final position of the permanent left incisors is therefore likely to be even worse than that of the right incisors. Fig. 9 shows a similar example. The deciduous moiars were extracted at the age of 51 years. The upper central incisors are just erupting inside the lowers. The models are separated a fraction in the lateral view, to show how the incisive edge of the upper deciduous lateral, receiving the impact of the lower deciduous canine, has been notched as the teeth meet edge to edge. The more the lateral wears down the more will the cusps of the temporary canine teeth over-ride one another and sling the mandible forward. Before very long the lateral will be shed. The canine cusps will then over-ride still more and carry the mandible yet further forward. There is one more example which reveals clearly to what a considerable extent the mandible may be slung forward at the moment of closure. A boy who has lost his deciduous molars at 5 years is shown in the biting position in fig. 10 , a. Note the relation of the upper and lower canines. The inclined planes of their cusps are forcing the over-closed mandible markedly forward. One upper central tooth has erupted. It is completely hidden from view. If the bite is opened with vulcanite bite-blocks ( fig. 10, b ) the canines at once assume a more normal antero-posterior relationship. The upper central tooth is now less hopelessly related to the lowers. The opening of the bite has improved the position of the mandible and removed it from the influence of deflecting cusps.
When a fully developed case of this induced type of pre-normal occluision is examined it is usually found that, however protruded the lower incisors are with the arches in occlusion, the patient can, by opening a little, succeed in getting the upper and lower centrals almost edge to edge. The mechanism of the over-riding cusps which has just been explained gives the clue to the very considerable improvement obtained in the position of the mandible, even in later life, as soon as the teeth are separated. It is on this account that treatment is not so difficult as it would at first appear and the results are for the most part gratifying.
The fourth point of importance is the occlusion prior to the extractions. Sim Wallace in his Cartwright Prize Essay of 1920-25 showed that the upper and lower arch relationship in the antero-posterior direction changes normally during the period FIG. 11.  FIG. 12. Fio. 1l.-G. H., aged 6 years DID extracted one month previously. EIE very carious. All remaining deciduous molars were extracted after the models were obtained. FIG. 12. -Six months later. Lower dental arch becoming pre-normal and the upper incisors starting to erupt lingually to the lowers. of growth. A comparison of models of a normally developing mouth taken at, say, the ages of 2, 6, and 12 years, reveals that the so-called " normal " varies. There is a relative forward drift of the lower dental arch upon the upper. Now it appears that the very dental arches which are developing along these ideal lines are the most prone to drift into pre-normal occlusion. One canl pick out the cases in which it would be dangerous to extract the deciduous molars. Dr. Milo Heilman in the February 1937 issue of the International Journal of Orthodontia says, " In watching children for lengthy periods of time it is surprising to find that some dentitions previously recorded as normal or as Class 1, suddenly appear as Class 3 ". Proof of the damage done to arch relationship by extraction of deciduous molars is revealed by pursuing some further remarks of his which are unconsciously pregnant. He goes on to quote a case, with illustrations, of normal occlusion in a child aged 5 years who returned to him after two years with pre-normal occlusion. In describing the changed condition he says, " All the deciduous teeth with the exception of the canines and the maxillary left lateral were gone ". He is puzzled at the rapid change from normal to pre-normal in such an unexpected way. He does not connect the sequence of events at all with the extractions but argues that there are incalculable periods of acceleration of abnormal growth. I personally have not been fortunate enough to find such a perfect example as his case presents, but there must be others who, seeing more normal cases than I do, will sooner or later procure models tracing the development from beginning to end.
The only examples that I have obtained have been already partly mutilated. The dentition illustrated in figs. 11 and 12 shows a case in point. A period of six months separates the taking of the first and last models. Unfortunately both upper first molars were extracted one month before the first models were obtained, and the second deciduous molars were so carious and broken down that they no longer contributed much to the resistance of the bite. The arch relationship was normal. All the remaining deciduous molars were then extracted. In six months the incisor relation- ship had become abnormal (fig. 12 ). The upper incisors are erupting lingually to the lowers. The upper and lower canine teeth are beginning to over-ride one another in the way already illustrated in fig. 9 .
Working in the opposite direction in an endeavour to prove the main contention of this paper, I looked for an early, developing pre-normal occlusion brought about, as I thought, by the early extractions of deciduous molars. One such case is shown in fig. 13 . It has every promise of developing along typical lines. The deciduous cheek teeth, with the exception of D, were extracted between the ages of 4 and 6. The bite has closed, bringing the lower jaw slightly too far forward. The upper and lower canine teeth are riding on one another in such a fashion that the lower jaw is slung even more forward at the moment of closure. The first upper permanent molars are in linguo-occlusion with the lowers. It is too early for the permanent incisors to have erupted enough to establish any sort of overlap. One hopes it would be agreed that in a few years' time the condition could not be anything other than a very obvious pre-normal occlusion.
It would be expected that, if the bite were reopened to correct the ill-effects of the early extractions, the teeth in the two arches would erupt into normal relationship. Vulcanite bite-blocks were inserted into the lower jaw which gagged the bite on the upper temporary canine teeth and events awaited. Models taken at the end of nine ,l months showed that the upper incisors were beginning to erupt and to overlap the lowers correctly ( fig. 14) . In passing it will be noticed that the lower centre line has moved to the left. There is an unfortunate locking of the left deciduous canines. The upper and lower intercanine widths are not correctly adjusted to each other now that the lower arch is more posteriorly situated. The upper first molar is in linguoocclusion with the lower on one side. That which was a too-narrow upper to occlude correctly on each side in the lateral direction with a protruded lower, can now occlude correctly at least on one side with the lower arch back in its proper position. These maladjustments in the lateral direction are often seen. After a further nine months of the use of bite-blocks the condition continued to improve. In an attempt to correct the swinging of the mandible to the left the IC had been removed. It can be seen in fig. 15 that all the incisors are now nicely related and the centre line is right.
Over and above the severe pre-normal cases which make up 6% of all irregularities seen at Guy's Hospital, there is a further smaller group, not yet mentioned, of some 4% where there is a lesser degree of pre-normality and where a varying number of upper incisors succeed in erupting labially to the lowers. The majority of these also have had multiple extractions of deciduous molars. The cases illustrated in figs. 16, 17, and 18 are fairly representative. In fig. 16 the upper right lateral incisor has almost, but not quite, attained a correct position. In figs. 17 and 18 one and two incisors respectively are " over the bite ". It is interesting to note that it is usually the upper incisors on the right side that erupt into good position, and the mandible, more often than not, swings a little to the left. The three cases illustrated show these peculiarities. It may be that during sleep more time is spent lying on the right side than on the left, and the pre-normal mandible is encouraged to the left as an unconscious attempt is made to adjust the relatively too-wide lower arch to the upper.
Adding the 6% to the 4%, and making allowances for the small proportion of cases which are probably hereditary in origin, it can be seen that a very considerable Summary.-Doubt is felt concerning the acceptance of the assertion that most cases of pre-normal occlusion are hereditary in origin. Pre-normal occlusion is now not an uncommon condition in the poorer districts. At Guy's Hospital 6% of all orthodontic cases present the deformity in a marked degree with all the lower incisors biting labially to the uppers. An analysis of fifty such cases attending JUNE-ODONT. 2 * hospital reveals a high percentage giving a history of early multiple extractions of deciduous molars and a low percentage with a family history of the deformity. Of those with no family history 97 % had had multiple early extractions.
It appears that the loss of the cheek teeth permits the bite to close at a critical age. In over-closing, the mandible tends to carry the lower dental arch into a too forward position. In certain circumstances this tendency is facilitated.
Three conducive factors are recognized:-(1) When the extractions take place before the age of 7, or before the permanent incisors have established a normal overlap.
(2) When the occlusion is normal prior to extractions.
(3) When the mandible and lower dental arch are guided markedly forward at the moment of closure by the way the upper and lower deciduous canine teeth over-ride one another.
An early case is cited in which these factors were operating to produce a pre-normal occlusion. By re-opening the bite the deformity corrected itself.
A further group of some 4% of all irregularities examined at hospital are pre-normal. The pre-normality however is not so severe, and a varying number of upper incisors succeed in erupting labially to the lowers. Most of the cases give a history of multiple early extraction of deciduous molars.
A total of 10% among hospital orthodontic cases are pre-normal to a greater or lesser degree, with the pre-normality for the most part artificially induced.
